Arachidonic acid metabolism in growth control of A549 human lung adenocarcinoma cells.
The role of individual eicosanoids of the arachidonic acid (AA) cascade in the growth control of A549 human lung adenocarcinoma cells has been studied. Cyclooxygenase and lipoxygenase metabolites of [14C]AA incorporated were actively synthesized in the cultures of tumor cells with full confluence unaccomplished. In such cultures inhibitors of AA metabolism (indomethacin and esculetin) and also a lipoxygenase metabolite of AA, 15-hydroxyeicosatetraenoic acid (15-HETE), significantly suppressed the incorporation of [3H]thymidine and biosynthesis of prostaglandin E2 (PGE2). Other lipoxygenase metabolites of AA (5-HETE and 12-HETE) had no effect on these parameters. The basic fibroblast growth factor (bFGF) had practically no affect on the growth of A549 cells and the PGE2 production in cultures with 5% fetal calf serum (FCS); however, in the presence of 0.5% FCS this factor significantly increased the number of tumor cells. The growth-stimulating effect of bFGF was completely abolished by a cyclooxygenase inhibitor indomethacin. The data suggest a key role of PGE2 in the growth control of A549 cells with an active synthesis of cyclooxygenase and lipoxygenase metabolites of AA, its importance in realization of the mitogenic effect of bFGF, and specific features of 15-HETE as a down-regulator of the PGE2-dependent proliferation.